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DECLARATION THOMAS wa/^mi7«> 

^si^^oftJ^^J::,^^^ " ^"^^"^ of Gas Turbine Efficiency CGTE"), the 

r..n.,Lm ii ^-^Z -^^^ ^^^^^ tT''^-^ 

Turbines. I was air^e clZZta^' ^^^'^-^^-^otiye Testing for Ga 

Manager of Technology L oeritors ^ Technology for Wind Enei^ and General 

applicaL,aniCe!^t^^^^^^^^^^ in the present 

developtd by Gmlk!Z^^ T""; .'^P'"^*^"'^ con,n.ercialiy 

washing s>^tem. <^«^^'^«^ercial manifestation of the invention is called the GTE.400 

stat.na?^ ^^.:^^^r^^ — f f -d system for cleaning of 
declaration, Claim 8 recites steps pLmS by th^ G^J JL f T"'" 
additional steps that may be perfonSJby^^ -ites 
based upon the GTE-400 design. " ^ c ^uu ror cleanmg. Claim 23 recites a system 

6. Attached hereto as "Exhibit A" is p«,duct infonnation for the GTE-400 desi^ 

7. Attached hereto as "Exhibit B" is a letter from Statoil ASA regarding the GTE- 

GTE-40a ^""'"^ " ™ ^" - - ^^om Fo,tum Oil & Gas regarding the 



wa* svsiems off^lv1^?p' « ""^^'"T '"""''^ " "-e of water 

a compr^sor and has a d^^L^^™ o fsLtio^iHta?^^^^ d.ct adjoins an inlet of 

velocity of «rn,ovi„g tteough the'ac«rduct """" 

.ea.„rc.a/rx^:rnrt::tzt„^x 

which IS a so know as crank washino in o+t i; il waitimg or off-line washing, 

i.e. dees no. bu™ fltel, bS;;^;^™.^^^"^:^^^^^ » °P-*S 

on-lme washing, the eas turbine is in nnrm^i ^^^^^ ^^^^^ ^as turbine. In 

combustion ch^ber of the 1 urSne Tnd Z ^ l'^' ^^'^^ ^""^ ^^^^^ '^"^'^^ 
consequence, with on-L wXrth^^^^^ ''^ f . ^P'^^^^io"^! speeds. As a 

the turbine Mly loaded Ld wiA off ^^.^^'^^^Sh die gas turbine unit is at foil speed with 
the crankin, s^^^t:^^::^ 

many units. In comoarinj? nr. hn^ <.r.A r . - *PP™*™ateiy 30% of the full speed for 

is Zt u,e gas srr rft^'^ 1 7f :^t:rz.TT 

serious impacts on production. opcrauonal mode for cleaning, which can have 

.urBine:^a.tt,^-r--^^^^^^ 

Jois:tx„T"rsTSL^^^^^ 

Off-line water washing, which as noted abov! il T^T i f 'JP^^^'^' required to use 

be taken out of operafeXng t^e ct^L^^ '"^'^ ^"^'^"^ ^^^-^ 

used for on-line washing, cleaJnTof ^"T ^^^'^^ ^««"^P^-<1 to be 

ineffective, which was attributed in part to t^ t lh ' ''"^"^ compressor was 
operation, which t« s:^;Lrirc.'%n\d^orpT^^^^^ ^^"^ 
recognized in the industry that such prior svstems3 finf?r^ ^ GTE-400, it was also 
to how clean they would actually mSrthfct^nrl u "^^^^ ^^'^ ^^^^ iimitations as 
of the gas turbines for subseTuS^cTeX ^^^'^^ ^^^^^'^d with frequent shutdown 

company by the name of Stato^ASA (^Sta^^^^^^^^ ^^^n^Ple, a 

late 1990's had a need to obtain mo^op^^^^^^^ ff ^'"^^"t'^^^^^^' ^" ^^^P^' ^" *e 

offshore platforms. A key limitZn ! '"^'^^"^^ were applied on 

shutdown the turbines tfcoL" ^^f ---<^ to periodically 

technology to enable longer operating n^^^ * S^^''^' search for 

numerous companies th^hZr^r^i^t^fZltS^^^^ 

solution. GTE was contacted by Statoil aiXoTF r^n f f^"^ P^''''^^^ ^ satisfactory 

present application which cani^ to^knt?! ^^^1^4^^^^^^^^^ t ''''^"^ 

a^dl^lrfh^^^^^^^^^^ 

B. AS described in tn^re detail -1^!^^^^^^^^^^ 



PHlUmS70B6.f 



IjTE-400 by Statoil across its ent re fleet and also me of (hp r.TB Ani\ %. °' •"^ 

gas coinpanies, including SNAM from IfT-n^u ■ ^'J'^-*'^ numaous other oil and 
Island Utility/ Mo™,^S, F»rttm M ""P"'" Nation, Kauai 

Fortun, has found that X^^ ^^I^ I^VoCTII^^aT Ex, A. 

results. li In fact, the impn,vX,te for FotZ^! of fluid to aditeve even better cleaning 
GTE-400. !4 raprovemenls for Foitrum s turbines have been at least 10% with the 

of M speed, and on-line (fiil, ^trmlZ-o?t'::^ZT'^ ~ 

design tta wouM loS~ LT"" '"J- '° ' 

the gas nirbine. GTE utilized Co::;u:^»j"SXt^^^^^^ fte a«e,era«on duct of 
performance of this design. i^ynamtc { CFD ) modeling to assess the 

conventional approach wast To IThe nSt The'Terf f ""^^ ^^P^^^^^' 

which is commonly refetred to as the 4w p^^ L ar'a Tht rl '5 
approach of locating the nozzle in the accele^^Hnn 1 ? f'"^^' ^^^^ ^TE's new 

both on-line and offline ^^^Z^^T^t^^^^ T T""^ '"^''^ "^^''"^^^ cleaning for 
was new to the industry. ^ ^nveiuional system. See Ex. A. This practice 

acceleriL ducf ^oleT^ dl^L^Jet^w^n t f f^^^. ^ ^^^^^ « the 
after acceleration through an accelerat^rduct^ -^^^^^^ ^P^^>' ^'"'^P^ air 

air h known as a "slip spee^/' A ^W^^^ Iff ""T" '^'"^ ^^^^^^ ^^''^P^ and 
the air speed, the drop sjeed constiMLr^^L^^^^^^^^ ''''' ^/"^^ ^-P «Pee<i and 

The low shp ratio in prior art systemfsSSry pT^iu^^^^^^^ 

compressor stages 3-5 with on-line washine heoa„ Jtt! 7 ^ traveling through 

vanes unfavorably. The GTE.4^ sXtlfn^^^^ Wades and guide 

duct, which achieve higher slip ratios ^e^ofwhlh^- IT^. """"^'^ ^" acceleration 
-d 21 and at least O.f in claL 6 ' Tfe hl£'sh^^^^^^^ "''r ^" ^ ^ 

compressor stages 3-5 during on-line washLg! ^""^^ ""^^^ 

real, Jthat co:.^ZTr^^nt^^^^^ T^"-^ ""-P-^-^ --Its, as it was 

Exhibit A shows the dilerenrb^twL ^J^^^^^^^^ ^he attached 

conventional system, which as noted above emZT. T, , ? f dustrial turbine using a 
and the GTE-400. See Ex. A. TI^ utTf S GTO ^O ff ^'^^^^"^^ 
output power from the ga. turbine than the a>nS^;t.? ''^^'^^ ^^^'^^^s g^^ate; 

MW tor the conv«.tion^ approach and 36 sTm^^^^ in particular, about fs 3/4 

GTE-400 is used for off-line washing the mlr wTC^^ T ^ addition, when the 
.^cs longer than the conve„«„,^ ~ ^JSt^^rittt- ' 



hours for the GTE-400 as compared to 800 hours for the conventional approach) Id M.r. . 
the power output is maintained at a higher level hetw^^n «ff i L ^PPfO'^^-h)- Mt Moreover, 
which goes no lower than 35 1/2 MW i^m^L^^^^^^ '^^"^ GTE-400, 

a low of sliglitly less than 33 MW ^ conventional approach, which drops to 

including the GtIaoO "^^lZ^t::::T'^ f r ^ W-^- Product Line 

the presL application: Zr:t^Oot iTS^E^Zt^w'Tl 

forecast to be$9 Million, which is approximateiy26%^^^^^ - 

there ™S~L""J^^^^^^ « ^^^^^^^ ^^-^-t Line, 

which contain the novel featur^ deseed" 

inciudmgRCM,ECTInc..DectronInternationaSlL^^ ^"^^^"^ ^PP"'^^^^"' 

Product'uneis^LTy'r^tX^^ ^^-^ 
application. ««^»"tat>ie to the novel features descnbed above and claimed in the 

state^eitf t^et ilSStrheHef^t beSTo tT''' T ^'^^ ^" 

statenients were made with the knowLgfttt^i . . ^^^^'^ ^^^^-^ 

punishable by fine or tmprisonmer^ bm^^^^^^ f ^ ^'^^ "^^^e are 
and that such willful false stateme;ts C'ieop^d^fti« f^^^'^^'^^ States Code 

patent issuing thereon. ^ Jeopardize the validity of the application and any 



Date •^S--^^^:=^^===!=^!=5b.-J^ 
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